The experiment was conducted to determine the effects of cutting interval and cutting height on the yield and nutrient composition of hedge lucerne (Desmanthus virgatus) when grown on a sandy soil in the Northeast of Thailand. The cutting intervals compared were 30, 40 and 50 days between harvests and the cutting heights 30, 40 and 50 cm above ground level. The experiment was a 3×3 factorial layout in a randomized complete block design with 4 replications-giving a total of 36 plots each 3×3 m 2 . Harvested plant material was weighed, dried and the ground subsamples taken for analyses of crude protein (CP), crude fiber (CF), ash, ether extract (EE) and nitrogen-free extract (NFE). At the last harvest the hedge lucerne samples were separated to determine leaf to stem ratios and then analyzed for nutrient composition in the leaf and stem. Results showed that increasing the cutting interval (i.e. advancing age of maturity) increased dry matter and nutrient yields significantly. In terms of nutrient content, it also increased the crude fiber, ash, ether extract and nitrogen free extract percent in the plant. However, crude protein percent was markedly decreased as the cutting interval increased. Increasing cutting height had no effect on dry matter yield and yields of nutrients, but in terms of nutrient content, it increased crude protein and ash content, but decreased crude fiber content. The percent EE and NFE in the plant was unaffected by cutting height. From the results presented it is clear that cutting a stand of hedge lucerne every 40 to 50 days will achieve greater dry matter and nutrient yields than cutting more frequently, at 30 days. The cutting height at harvest, whether 30, 40 or 50 cm above ground level had no effect on dry matter or nutrient yields of hedge Lucerne. Hedge lucerne therefore offers the Thai poultry farmer a useful alternative protein supplement for poultry diets rather than relying on the more expensive soybean meal. As it can be readily and successfully grown on a range of soil types and climates throughout Thailand, hedge lucerne also offers the Thai farmer a valuable additional source of income. (Asian-Aust.
INTRODUCTION
The leguminous shrub, Desmanthus virgatus, has been proposed as an alternative plant protein feed ingredient to the expensive soybean meal commonly used in poultry diets (Battad, 1993) . It is commonly known as hedge lucerne, donkey bean or desmanthus (Partridge, 1998) and its morphological characteristics, production and chemical composition have been reviewed by Gutteridge (1994) and Partridge (2003) . Skerman et al. (1988) reported a yield of 23 tons/ha/year when hedge lucerne was cut at 91 day intervals ,while Vuthiprachumpai et al. (1998) reported average production of 1,544 kg DM/ha and 310 kg protein/ha from each cut when frequently harvested.
Stage of maturity at harvest significantly affects the yield, crude protein and crude fiber content of hedge lucerne. Fiber content in turn has a significant effect on feed intake and thus production of the animal. Punyavirocha et al. (1992a) reported yields of 1,469, 2,275 and 2,638 kg DM/ha and 281, 413 and 444 kg crude protein/ha at each cut when harvested at 30, 45 and 60 days respectively. These crude protein yields reflected a percentage of 19.08% crude protein from cutting at 30 day intervals 18.80% crude protein from cutting at 45 day intervals and 16.74% crude protein from cutting at 60 day intervals. They also recorded yields of 2,075, 2,238, 2,463 and 2,206 kg DM/ha at each cut when hedge lucerne was harvested at heights of 5, 20, 35 and 50 cm respectively (Punyavirocha et al., 1992b) . Skerman et al. (1988) also reported a significant drop in digestibility with advancing maturity.
The aim of the present study was to further investigate and confirm the effects of cutting intervals and cutting height on the yield, leaf: stem ratio and chemical characteristics of hedge lucerne, for its possible use as a feed ingredient in poultry diets.
MATERIALS AND METHODS

Experimental design
The experiment incorporated 3 cutting intervals of 30, 40 and 50 days, and 3 cutting heights of 30, 40 and 50 cms. from ground level imposed on a stand of hedge lucerne (Desmanthus virgatus). The design was a 3×3 factorial arrangement in a randomized complete block with 4 replications-giving a total of 36 plots each 3×3 m 2 .
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W. Suksombat* and K. Buakeeree 1 Management, measurement and chemical analysis Prior to sowing, the experimental area was cultivated to produce a firm, fine seedbed and the hedge lucerne seed sown in rows, at the rate of 12.5 kg/ha, to form hedge-rows with row spacing of 50 cm. All plots then received a basal dressing of a compound NPK fertilizer (15:15:15) at the rate of 150 kg/ha. Prior to sowing the hedge lucerne seed was soaked in hot water at 80°C for 1 min to break dormancy. All plots were watered once per week by sprinklers to ensure adequate soil moisture for plant growth.
At 80 days after sowing, the hedge lucerne plants were all cut to 30 cm above ground level and the upper parts of the plants removed. The residual plants were then allowed to regrow and cut again after a further 30, 40 and 50 days,but to the 3 cutting heights of 30, 40 and 50 cm, above ground, to measure production. The second and third cuts were repeated after 30, 40 and 50 days of regrowth to the respective cutting heights (30, 40 and 50 cm) for further production measurement.
After each cut the fresh forage was weighed and subsamples taken for determination of dry matter (oven dried at 60°C for 36 h), crude protein (Kejltec autoanalyzer; Foss Tecator, Denmark), crude fiber (Fibertec autoanalyzer; Foss Tecator, Denmark), ether extract (Soxtec autoanalyzer; Foss Tecator, Denmark) and ash (500°C overnight) (AOAC, 1990) and nitrogen-free extract .
At the third harvest of each cutting interval treatment the hedge lucerne plants were separated to determine leaf: stem ratio and then analyzed for the nutrient parameters stated above. The data of yields from the 3 cuts were averaged for statistical analysis.
Statistical analysis
All data were subjected to analysis of variance by the procedure of SAS (1985) . Data from three cuts and from each treatment were combined. The differences among mean values were compared by Duncan's New Multiple Range Test (DMRT) at 5% significance level (Steel and Torrie, 1986) .
RESULTS AND DISCUSSION
As shown in Table 1 , cutting interval had a significant effect on the percentage content of all the components measured, with dry matter percent and crude fiber percent increasing as the cutting interval increased from 30 to 50 days. By comparison, crude protein, ash ether extract and nitrogen free extract percentage all showed a decrease as the cutting interval increased.
The effect of cutting height, presented in Table 1 , was also significant but in the opposite direction to the cutting interval effect i.e. both %DM and %CF decreased with increasing cutting height, while %CP and %ash increased with increasing height of cutting. Percentage of EE and NFE, however, showed no significant response to cutting height.
The decrease in DM and CF content with increasing cutting height can possibly be attributed to the fact that the upper parts of the hedge lucerne that were harvested at 50 cm height were inclined to contain fewer branches and stems and more leaves than in the lower parts included in the 30 cm cutting height. Hence the 50 cm cut was of higher quality as reflected in the higher CP content.
In terms of cutting interval and hence age of the plant at harvest, the most frequently cut treatment (every 30 days) resulted in younger, leafier plants being harvested, which was reflected in the higher CP content and lower CF content recorded, compared with the least frequent cutting treatment (every 50 days) and hence older plants with lower CP content and higher CF content. As one would expect, dry matter yield per cut of hedge lucerne (Table 2 ) increased with increasing intervals between harvests, from 1,472 kg DM/ha/cut at 30 day interval to 3,122 kg DM/ha/cut at 50 day interval. However when the respective growth rates of these treatments were compared on a per day basis it showed that both longer cutting intervals of 40 and 50 days grew at a similar and much faster rate than the plants under the shorter cutting interval of 30 days. This may well be a reflection of the regrowth of the different cutting intervals representing different parts of a normal growth curve and the associated differences in growth rates. Crude protein, crude fiber, ash, ether extract and nitrogen free extract also showed significant increases in yield as the cutting interval increased. This differs from the finding of Punyavirocha et al. (1992a) who reported no significant difference in DM and CP yields between different cutting intervals.
In contrast, however, the different cutting heights imposed on the rows of hedge lucerne had no significant effect on DM production or nutrient yields measured (Table  2) . These results tend to support the work of Battad (1993) who reported that optimum yields can be obtained at 45-60 days cutting interval during the dry season and 35-45 days cutting interval during the rainy season. However he also recommended 50 cm as the optimum cutting height whereas the current experiment showed no difference in cutting height effects between 30 and 50 cm.
The effect of cutting interval on leaf: stem ratio and on the nutrient composition in the leaf and stem is presented in Table 3 . As expected the leaf: stem ratio of the DM decreased as the cutting interval increased. This reaction also occurred with the CP content, while CF content increased with advancing plant maturity, especially in the stem fraction. In terms of ash content, however, it tended to increase in the leaf as the cutting interval increased but tended to decrease in the stem with increasing age. Levels of EE and NFE were noticeably higher in the leaf than the stem but were relatively little affected by cutting interval. In terms of the effect of cutting height on leaf: stem ratio and nutrient composition of the leaf and stem (Table 3) , there was virtually no significant effect on any of the parameters measured. The only exception was the small rise in ash content of the stem as cutting height increased. The proportion of plant leaf was consistently higher than stem and all nutrients measured showed markedly higher contents in the leaf than in the stem.
IMPLICATION
The present study clearly shows that cutting interval can have a marked effect on the dry matter yield and nutrient composition of hedge lucerne. Cutting every 40 to 50 days will achieve a much higher dry matter yield than cutting every 30 days and also result in higher yields of CP, ash, EE and NFE, in spite of a significant decrease in the percentage of these components in the plant as cutting interval is increased. Crude fiber, on the other hand, increases both in content and yield as the cutting interval is increased and must be given consideration when compiling poultry diets.
By comparison, cutting hedge lucerne to different heights at harvest has no significant effect on DM yield and on nutrient composition.
As expected, leaf: stem ratio decreases significantly as the cutting interval is increased, whereas cutting height has little effect on leaf: stem ratio. In all cases the leaf fractions contain much higher content of nutrients than the stem i.e. highlighted the importance and value of the leaf component for the production of quality feeds.
It is therefore recommended that hedge lucerne should be harvested every 40-50 days at any convenient cutting height between 30 and 50 cm above ground level. However, it must be recognized that the yield of crude fiber is also markedly increased by less frequent cutting which may have a bearing on the cutting interval adopted.
Hedge lucerne represents a positive alternative to other more expensive feeds for the Thai poultry farmer, as the plant can be easily grown on a range of soil types or climates in Thailand and readily harvested, dried and processed for use as a protein-rich meal supplement in poultry diets.
